Modulation of intestinal folate absorption by erythropoietin in vitro.
Besides the direct stimulation of erythropoiesis, erythropoietin (EPO) therapy in renal anemia may also play a regulatory role in maintaining the homeostasis of hematopoietic nutrients. It has been reported that EPO can stimulate intestinal iron absorption. However, the involvement of EPO in intestinal folate absorption remains elusive. The objective of this study was to investigate the effect of EPO on intestinal transport of folate in vitro and to elucidate the possible mechanism(s) involved in this regulation. Transport assays of folic acid were performed in Caco-2 monolayers treated with EPO. The effect of EPO on the expression of transporters involved in the folate absorption was investigated. The possible involvement of three main EPO signaling pathways, the janus protein tyrosine kinase 2 (JAK-2) pathway, extracellular signal regulated kinases (ERK) pathway, and phosphatidylinositol 3 kinase/Akt (PI3K/Akt) pathway, in the transporter regulation was explored. The absorptive flux (apical to basolateral) of folic acid was enhanced by EPO treatment in a dose-dependent manner, which was companied with the significant up-regulation of reduced folate carrier (RFC) and apical proton coupled folate transporter (PCFT). The efflux (basolaterial to apical) of folic acid was enhanced only by the high dose of EPO treatment, which was associated with the significant up-regulation of apical multidrug resistance-associated protein 2 (MRP2). The expression levels of all of these transporters were up-regulated by EPO treatment in a dose- and time-dependent manner. Transporter expression in response to blocking EPO induced activation of JAK-2, ERK, and PI3K/Akt was changed to a different extent. As a conclusion, intestinal folate absorption was enhanced by EPO treatment in vitro. Our findings provided direct evidence to establish the correlation between EPO and folate homeostasis.